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Charles Batchelor Notebook, Cat. 1237 


This notebook covers the period March 1880-February 1884. There are also a 
few entries for 1894 and 1899. Most of the entries are by Charles Batchelor. The 
material relates primarily to electric lighting, particularly dynamo design and lamp 
tests. Included also are calculations for a Paris central station, drawings and notes 
from 1899 pertaining to a filter mask designed by Batchelor, and copies of 
correspondence about cost estimates for central stations. The book contains 284 
numbered pages and has been used in both directions. 


Blank pages not filmed: 148-153, 216-275. 
Missing page numbers: 9-10, 13-14, 17-18, 21-49, 51-55, 131-134. 
Filming order: 1-215, 283-276 [in reverse page-number order ], 284. 
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REPORT OF COMPANIBON BETWEEN THE PRONY AND EDI- 
BON DYNAMOMETERS, AND UPON THE EFFICIENCY OF ; 
THE EDISON DYNAMO-ELECTRIO MACHINE, BY PROFS, ; 
C. F. BRACKETT AND C. A. YOUNG, OF THE COLLEGE OF ; 
NEW JERSEY, PRINCETON, N. J.—EXPENIMENTS MADE 
apni 8, 1880. 
FIRST COMPARISON BETWEEN THE DYNAMOMETENS, | | 
The lever arm of the Prony was held down by tho action : 
of a spring balance applied at division 12, corresponding to 
a virtual circumference of 19 fect. The weight of the bal- : 
ance was 5°41 pounds, which js to beadded to all its readings. { 
The balance was read by Mr. Upton. After tho experiment, 
the Edison dynamometer, transmitting no work, as read by | 
Prof. Brackett, tndicated (the menn of five readings, ranging iy 
from 990 to 995) 0943 pounds. During the oxperiment ! i 
the readings wero made by Prof. Brackett and recorded by : f 
Prof. Young. 
Duration of test, 10 minutes, ] 
Number of revolutions of Prony shatt, determined by 4 
counter, 5,664. 
Number of revolutions of matn shaft, 1,880. 
| Mean Indication of Edison dynamometer, deduced from ' 
j Prot. Brackett’s ten readings, varying from 920 pounds at; ; 
beginning to 035 at end of experiment, 025°7 pounds, ie 
From tbls, taking tho mean reading of tho zero, 004° 
pounds, wo have 0048 3 825° _. 94-25 pounds. 1 
' 
Mean tension on Prony arm, 0°011 pounds, varylug gradu: | 
ally from 1001 pounds at heginning to 7°66 pounds at endi : 
of experiment, Including weight of scale. | 
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!(rov.) = 612,400 ft. Ib. 

The diameter of main pulley Ss 88 inches, 

Tho angle between belts of Edison dynamometer is taken 
at44*, Assume K, =(" X Bec, 23° xo = 10°7207, Then | 
the Edison dynamometer registered IX (ft.) x 1880 (rev.) X | 
84-25 (b,) = 600,890 ft. 1b. That is, the Prony recorded $8°6 | 
per cent of the work carried by the Edison dynamometer, | 
Tho comparison does not acom to us satisfactory on account ' 
of the considerable change in the conditions during tho ox- 


periment. 
BECOND COMPARISON, 


Constants aud observers as vefore, 

Duration of test, 4 minutes. i 

Number rovolutlons of Prony, 2,281. 

Number revolutions of main shaft, 762. : 

Mean tension on arm of Prony, 11:86 1b., varying from 

11.60 to 10°07 in seven readings. ! 

Initial reading of Edison dynamometer (mean of five),' 

904-2, ‘ 
Final reading of Edison dynamometor (mean of five), ' 

994°2, ‘ 

Mean during comparison, 911°57, : 

(Mean of seven readings, varying from 910 to 915 Ib.) 

Work according to Prony, 11°85 (Ib.) x 12 (ft.) x 3,281 

(rev.) = 810,680 ft. Ib. 

Work according to Edison Instrument, K (ft.) x 758 x 


ae Lh 
(ee ot 1) = 939,800 ft. Ib, 








3 
| ‘In this comparison the Prony registers 98°2 per cont of! 
work indicated by the Edison dynamometer, : 
We regard this test ng fairly relluble, the conditions having 
heen very constant, and the outstanding difference of 6-8 
jper cent belng reasonably accounted for by slp of belts 


‘and friction of journals between the two dynamometers, 


TESTS OF THE EFFICIENCY OF THE DYNAMO-ELECTHIC 
MACJUNE, 

During both these teats the thermometer of the calorimeter 

jand the Edison dynamometor were rend as often aa every ; 

minute, and great pains were taken to keep the water 

thoroughly stirred. Tho calorimeter was 9 galvanized tron 

vessel, 16°42 Inches in diameter and 241¢ deep, 

The wird coll was wound upon a light wooden frame, so 

constructed as-to servo asa very eftictent stirrer, 

The thermometer was an excellent instrument, by James 

i Green, graduated to fiftha of a Fahrenheit degreo, each de- 
greo being about three-sixtcenths of an inch in length, 

Prof, Brackett read the dynamometer, 

- Prof. Young read the thermometer and made tho records, 

Mr. Upton aad gthors, tho speed of thd main shatt and tho 


ineleptlaus of tho high restatance galvanometer in‘tho Jabor- 
)atory, 











‘| Work registered by Prony, 0°01 (Ib.) x 13 (ft.) x 6.004 | ; 


* CONSTANTS. ° 


Heat capacity of same (taking spe- 

cifle heat at O'112)..- ceeeeerreere 

‘Welght of woodon framo,....+++-- 

Heat capacity of frume (. taken at 

4 OBO) ce ceaceceee —seneveenence 
Weight of wire coll (644f turns, each 
turn welghing 5°84 grammes)... 
Heat cupacity of wiro (s., 0°10)... ... 





‘ Welght of calorimeter (empty) .... 22°68 Ib. 


3°53 Ib. 


OTL Ub, 


1°71 water Ib, 


0°70 Ib. 
0-07 water Ib. 





Reststance of coll in calorimeter... 1°720 ohms. 
Realstance of leading wires taken a8 
hy OF COM... cceeer sence eneeeens 0°0057 ohm. 
Reslstance of wire on revolving ar- 
MALUTO, .seveeereeereeeceerereee 07140 ohm. 
Resistance of coll on field magnets, 1°470 olms, 
; FINST TEST. 


Total welght of calorimeter with — 
contained water and evérything in 
PINCO ce rseseeeceneenseteeser eee 

Hence from preceding data tho heat 
capaclty of whole... .seeeesrees- 17277 water lb, 

Temperature Of alr... e.seeree renee 72-2° 

Temperature of water at beginning. 63:8". 

Temperature of water at cnd....... 80°5° 

Gain durlng experiment.......-++ 167 

Duration of experiment. ..18m. 50s, 18°83} m, 

Dynamometer at beginning (free)... 994-3 

Dynamometer at end (frec)..... sees O05" 

Mean dynamometer mero,.. ...-. D046 
Speed of main shaft, beginning..... 174 per min. 


107°5 Ib. 


Speed of main shaft, end.......-+ - 170 
Mean..... iieace edie espe Se Sarees 173 
Mean reading of dynamometer dur- 
ing oxperiment....... seveeeeeees TILT Ib. 


(Varying from 760 to 781, 16 readings.) © ; 

E, M. F. of curront maintaining fleld was 61 divs. of gal- 

yanometer, on which 168 d. corresponded to 16 Daniell cells, , 
£0, EMF, ry x 16 x 1-079 volts, 

dicated by'| 

Energy expended on driving armature, a8 In | 

euie = K (tt.) x 172 (rev.) x 18°8935 (min.) x 


ce TL) 2,844,000 foot pounds. 


i 6 45:26 (ft. 1b.) 


Enorgy exponded on field at force, 3° 147 Ghia) x 


\ 19-888 ¢m.) x.(S4 x 18 x 1070)" = 19,034 foot pounds, 


168 


| Hence, total energy oxpended, 2,864,284 foot pounds. 
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* Haergy Expended,, : | j 





































































Energy Realized, o 
a, a calemingtoe = 773 X 17277. a, In driving armature: according to 
7 ee eee sreeeenseuse 9,927,490 ft. Ib dynamometor, Kx 175 (rov.) X 
» In leudling wires yy of above... 7-495 fu thy 900-050 _ ve eee 9,897,050 ft. Ib 
é Ta attire 14 pans A ft. tb, 90 (m.) X aaa ih ena 550 ft. Ib, i | 
rae 0 TH of calorimeter, 181,802 ft, Ib. b. In maintenance of ficld of force, 
8 ; 14,001)* 4 
Total enengy reatzed...., $ ycad-a54tt. 1b) x9(m.) x (A tOU 79,180 ft. Ib. | 
otal available (a + b) Her : ' 
Hene Fete e we eeens 2,284 nce, 
aie ey eflet ee ‘Total energy expended. ....++ +++. 2,809,780 Et. Ib, { 
Totat Sane Petre vaeeecees eos BLY per cent, Energy Realized. H 
ee rr ee vere 782 per cent, | a. Incalorimeter, 773X175°37% 16'7" = 2,250,700 ft. 1b, | 
Biting whi Remarks, b. In leading wires shy of abova.....: 7582 ft. 1b, i ; 
ting this tes , : . . : i 
power; the slestrominiee ee ae was about 6 horso c. In armature as Of Gisessceeeseee 183:080 ft. Ib, ; { H 
= orce of th ican 
ee Be Ing a current through the prere ee ah hd a Total onergy realized (4+ b+)... 2,451,168 ft. Tb. | | 
¢ vebers; y o! =— . } 
about 45 Setar developed by the miaolitie ah Available (outside of machine) (a-+-d), 9,207,232 ft. Ib. 
Tough a total restatance of 1-866 obme, |) Hence, i 
SECOND TEST. . Total cfficlency.....sssceeeseeerees B45 per cont. j \ 
pe calorimeter aud con- Available efiictency.......+s+++.0++ 782 per cent, | i 
ities i cabelas Serceer veees 20000 Ib, Remarks, | | 
precediy; : \ 
capacity =...,.., ie data, heat ‘As a check wo may compute tho total efficiency from the! { H 
Temperature of ulr........ aa 196°27 water Ib, glvanometer reading and the resistance: Enorgy developed, : 
Tultial temporature of eqn. ie 4495 (ft. Ib) X 9m.) x 10°58 (volts) X 1,808 (ohms) = | 
Terminal temperature of water. e 79-9? 2,200,500 ft. Tb. A ‘ | 
Gain........, Pe The discrepancy is fairly explained by the defective insu- 
Duratt See eames + 107° lation of long wires leading to the galvanometer, as it was | 
Speed in prin . +» D minutes raining at the time, 
Speed of main ae beginning... 176 perm. During the experiment tho driving powor was about 024 
Speed of main crate Mig a ashe 173 per m, ‘horgo power, and the current was 67-4 webers (according to : j ' 
5 2end........, 197 perm. igalvanometer, 54°4). ‘ : i 
3 Mean, Tete e ec ene ence ence eee 12-3 | Even with this current the spark at the commutator was 
t ynamometer rend! © 175-38 
: Dy: ng before exp,, 085 | very trifling. , i 
ai ynamometer reading afte » 985 i i 
ny Mean dyn gwfter exp... 09% SUMMARY, i 
uf | Mean readlieotdean zero........ 090 Total EMctoncy, Available EMctency. : ? , 
a ina doves lynamometer dur- According 1o first test.... 84°5 p. ¢. 78-3 p. ec. : 
| between ri baaaa (9 readings, According to second test... 64°. p. ¢. 78'2 p. c | : 
Electromotiye a 666).......... . 656 The Prony dynamometer is connected to the Edison dyna- i \ 
“high resistance gat of Auld (by mometer by a belt from the same countershatt, which is alo. 
an 145 ga'vanometer) = belted to the electric genetators. If we should assume the, 
y 40g X 10 x 1070 =....,.,., 14-9 | correctricas of tho Prony, and that the toss in tho transmit ‘ 
a % BE} os Ot volts, ' ting power between the Edison dynamometer and the arbor , { 
By .: Ei MF, of dynamo current = 740 of the armature wus only the samo as between the two dyna- | 
ae 'X 20 1070 5... 61 mometers, the above numbers would have to be incrensed in { 
ij E.M.F. oftorminals of dynatn : ae 10155 volts. the ratio of 100 to 93°3 (sea above), and we should have: \ 
rent broken, 220 : Total efficiency... ..ceesevceseeeveeeseneenees 90-7 | i 
; i » BL % 20 X 1-070 = 129-71 vorts ~ Avallable efllcioncy ..ssesceseseseeresereeees BBO i . 
: e4 ; . 0. F, Bracket, i 
0. A, Youna, \ 






, Princeton, N, J., April 10, 1880. 
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